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REMR TECHNICAL NOTE EI-M-1,2

HANDLING ANDDISPOSAL OF CONSTRUCTION
RESIDUE

PURPOSE: To provide information that will help in the identification and dis-
posal of potentially hazardous and toxic forms of construction residue. This
information will also aid in the prevention of accidental releases of hazard-
ous and toxic materials into the environment and of costly project delays as a
result of regulatory requirements.

APPLICATION: The handling and disposal of construction residue for REMR
activities at Corps projects should be an important, preplanned aspect of
every construction activity. Practically all REMR activities, including con-
struction, removal, excavation, and repair of concrete or metallic structures,
may involve a potentially hazardous or toxic substance. When these materials
are improperly handled, they may pose a threat to human health or the environ-
ment and may lead to lengthy litigation, project delays, and additional proj-
ect costs. Most REMR activities will not involve large quantities of toxic
materials; however, when improperly handled, even small quantities of a toxic
substance may result in environmental damage or, at the very least, extensive
regulatory consultation and public relations problems. With any construction
activity, there is no substitute for a common-sense approach to planning~
design, and execution of work involving toxic and hazardous substances.
However, in some instances the maze of laws and regulations for handling and
disposal of toxic and hazardous materials can defy common sense and can
require extensive expenditures of time and money.

BACKGROUND: Environmental protection during construction often receives less
attention than the predesigned safeguards required by the construction project
until problems are experienced with a hazardous or toxic material. These
problems could be the result of either an accidental release that endangers
human health or the environment or a regulatory agency’s required
environmental audit.

Problem construction residues may result from a variety of activities. Exam-
ples of such residues include portable toilet chemicals, such as formaldehyde
and aromatics, acidic washing compounds used on masonry, paints and coatings~
solvents, chemicals for concrete repairs or even muddy storm-water runoff from
a construction site (Ref a). Preexisting contamination is another possible
source of problem residues at a construction site. Any time an excavation is
planned, the possibility of prior improper disposal of hazardous waste on the
site must be considered.

A variety of laws and supporting regulations affect the handling of hazardous
materials and waste. These regulations include, but are not limited to, the
Resource Conservation and Recovery Act (RCRA), Occupational Safety and Health
Act (OSHA), the Clean Water Act (CWA), the Toxic Substances Control
Act (TSCA), and the Clean Air Act (CAA). In addition to these Federal
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requirements, most states may have similar laws and regulations. Army Regu-
lation 200-1, Environmental Protection and Enhancement, may also affect
handling of such materials.

The RCRA was intended to protect human and natural environment from contami-
nation and degradation by hazardous substances (42 US Code (USC) 6901-6987;
Public Law (PL) 94-580). REMR activities that use regulated hazardous sub-
stances or produce potentially hazardous wastes must comply with the RCRA (40
Code of Federal Regulations (CFR) 261). The determination that a waste is
hazardous is based on the listing of the substance as regulated (40 CFR 261)
or on the characteristics of the substance (Subpart C, 40 CFR 261.20-.24),
that is, ignitability, reactivity, corrosivity, or toxicity (Ref b).

Protection of local air quality became a national priority with the CAA of
1970. The 1977 amendments to the CM provided air quality protection through
establishment of ambient air quality standards, industry emission standards,
and a permit and enforcement system to enforce the standards (42 USC 7401-
-7626; PL 95-95 as amended). Section 309 of the CAA requires Environmental
Protection Agency (EPA) or state review of all Federal construction and other
major activities that result in air pollution. Corps construction, operation,
and maintenance activities must comply with air pollution control requirements
of federal, state, and local laws; and planning, design, and selection of
specifications should consider pollution control (Ref b).

The discharge of wastewater, pollutants, or effluents into a stream, river,
reservoir, or wetlands from REMR activities must not violate established water
quality standards dictated by the CWA (33 USC 1251-1376; PL 92-500 as
amended). Underwater procedures and repair and maintenance activities can
introduce chemical substances, sediments, and debris into water bodies. Such
discharges of pollutants are regulated by section 402 of the CWA, which estab-
lished the National Pollutant Discharge Elimination System (NPDES), which can
be administered by the states (Ref b).

The OSHA has established regulations designed to decrease accidents associated
with the construction site and to protect personnel occupational health expo-
sure. Specific regulations that may apply to the handling of hazardous mate-
rials and waste at REMR activities are covered in 29 CFR 1910.120, Hazardous
Waste Operations and Emergency Response. Right-to-know regulations, which
require employers to inform employees of the hazards and proper handling
procedures for hazardous materials, are covered in 29 CFR 1910.1200.

The TSCA is intended to control the testing, manufacture, and marketing of new
toxic substances (15 USC 2601 et seq.). Regulated substances include such
things as asbestos, polychlorinated biphenyls, chlorinated napthalenes, and
various industrial compounds (40 CFR 704, 720, and 763). REMR use of regu-
lated substances is exempted from EPA notification under the provisions for
small quantities, for research and development, or for test marketing
(40 CFR 720.36 and 720.38).

Army Regulation 200-1 presents requirements for the safe handling of hazardous
materials and wastes to protect human health and the environment. Provisions
of this AR are presented in EM 385-1-1 USAE Safety and Health Requirements
Manual (Ref c). A major requirement of this EM is the development of an
acceptable accident prevention program and job hazards analysis that “will
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identify and evaluate the hazards and outline the proposed methods and tech-
niques of accomplishing each phase in a safe manner.” This analysis should be
prepared by the prime contractor “prior to the start of a project or any major
phase of work” and reviewed by designated government personnel (EM 385-l-1)
(Ref c). The provisions of this AR and EM may be augmented by local
supplements.

IDENTIFICATION OF PROBLEM RESIDUES: Depending on the size of a construction
project and the types and quantities of potentially hazardous materials that
must be handled during a construction project, a hazardous materials/waste
manager may be required for the project. Most REMR projects would not require
that a full-time employee be dedicated solely to manage hazardous materials
during a construction project; however, one person or a part-time outside con-
sultant should be made responsible for hazardous waste management and should
be familiar with the complex waste storage, transportation, disposal, and
records keeping requirements of the Resource Conservation and Recovery Act,
the Occupational Safety and Health Act, and the Toxic Substances Control Act.
The hazardous materials/waste manager should identify problem materials and
waste; provide for their proper handling, transportation, storage, and dis-
posal; keep construction management informed; and ensure that employees who
handle hazardous materials are properly trained and that they use the correct
procedures for handling and disposing of hazardous materials and wastes
(Ref c).

The determination of when a hazardous material becomes a hazardous waste is
another important job of the hazardous materials/waste manager. As the term
applies to REMR activities, a hazardous material becomes a hazardous waste
when it has served its intended purpose, is discarded, or is intended to be
discarded (Ref d, 40 CFR 261.3). A waste may be determined to be hazardous,
according to statutory criteria, if it poses a threat to human health and the
environment when mismanaged (Ref d, RCRA Section 1004(5) (B)). Determining
when a hazardous material becomes a hazardous waste can be an important issue
because once that determination is made, RCRA regulations apply, and hazardous
waste storage regulations, including facility requirements and time and
quantity limits, must be followed to avoid regulatory problems. Hazardous
materials must also be stored and handled “inaccordance with applicable
regulations such as OSHA and right-to-know laws.

Sources of problem residues can come from many and varied aspects of construc-
tion projects. The following categories are not meant to be inclusive of all
possible sources of hazardous wastes generated at construction projects but to
indicate the variety of problem residue sources.

a. Lead-based paints. Because of toxicity, the use of lead has been
banned in consumer products in recent years. However, exposure
studies and long-term usage have shown that lead-based paints are
very effective inhibitive primers for structural steel. Once in
place on bridges, structural steel, or tank exteriors, lead-based
paints present no health hazard.

Lead-based paints may, however, become a hazardous waste problem
when removed from existing structures. Classification of such
materials as hazardous is based on the toxicity of the waste resi-
due as determined by the EPA extraction procedure (EP) toxicity

3



REMR TN EI-M-1.2
8/88

b.

test (Ref e). The EP test measures the extractable lead content of
the waste residue. If the leachate lead content (not the total
lead content) is above 5 ppm, the waste is considered hazardous and
requires hazardous waste disposal under RCRA regulations.

Another possible source of hazardous waste from paint residues is
partially filled containers and empty containers with paint resi-
dues. Whether these containers could be considered hazardous
depends on the lead concentrations and the residue amounts.

Concrete repair. REMR activities that would require the repair of
concrete structures may result in the generation of a hazardous
waste. Various chemical agents used for the repair of concrete may
be toxic materials. When these materials are accidentally spilled,
used as coatings on concrete that is subsequently removed, or
remain as surplus material after a repair is completed, they may be
considered hazardous waste and may require proper handling and
disposal under RCRA regulations. Hazardous chemical materials used
in the repair of concrete structures may include epoxy coatings
used for protection, skid resistance, and sealing of bridge decks;
epoxies, polyurethanes, polyester, and other resins used in the in
situ repair of concrete on locks and dams; coatings used for water-
proofing, masonry, and concrete; or various admixtures used with
concrete and mortar. Recent right-to-know laws require manufac-
turers to provide material safety data sheets (MSDS) with materials
considered to be toxic or hazardous. If a material is received
without an MSDS and any question exists as to its toxicity, an MSDS
should be requested from the manufacturer. The MSDS should be kept
on file and all applicable handling and disposal procedures under-
stood and followed by all employees that come in contact with the
materials. An example of an MSDS is provided in Figure 1.

c. Arsenic and old asbestos. Although the use of compounds of arsenic
and asbestos has been curtailed in recent years, these materials
were used widely in the past. REMR activities involving removal of
coatings or insulation may generate residues containing these mate-
rials. Since arsenic was commonly used as a pigment, arsenic resi-
dues may exist in older buildings that may be scheduled for
destruction, rehabilitation, or conversion to other uses. Problem
residues or contact with workers could occur. A similar situation
exists with asbestos, which was commonly used as insulation in
buildings. Although asbestos residues do not have to be disposed
of as a hazardous waste in a RCRA approved landfill, asbestos must
be handled by properly trained personnel who use protective equip-
ment, including respiratory protection. Asbestos must be packaged
according to specifications; however, with the proper notification,
asbestos can be disposed of in a sanitary landfill. The OSHA
presents guidelines for the proper handling of asbestos in
29 CFR 1910.1001.

Arsenic was also commonly used in pesticides in the past and,
therefore, may still exist in sediments washed down from agricul-
tural land. During dewatering or dredging operations connected
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Figure 1. Material Safety Data Sheet
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with repairs to locks and dams, workers may
contaminated sediments, which would require
disposal.

d. Herbicides. The use of chemical herbicides
construction sites in the equipment storage

encounter arsenic-
proper handling and

may be required at some
or material laydown

areas to kill vegetation that traps moisture which causes corro-
sion. As with other toxic chemicals, an MSDS explaining the safe
handling, storage, and disposal procedures should be obtained for
these chemicals. The MSDS should also detail the procedures to
follow in the case of a spill or contact with persons using the
herbicide. The people using the material should be trained in the
proper use of the chemical and the equipment used to dispense the
material. Partially filled and empty containers must be stored and
disposed of properly. The quantities of the chemical being used
and requiring disposal would determine whether RCRA regulations
would apply. Guidelines for handling toxic chemicals are presented
in OSHA 29 CFR 1910 subpart Z.

e. Construction site wastewaters. Wastewaters from a construction
site may result from several sources, and discharges may be regu-
lated by the CWA or even RCRA. Discharges may result from concrete
batching and cleanup, small package sanitary wastewater treatment
plants, portable toilet facilities, aquifer dewatering in deep
excavations, pipe system hydro test flushing, and general site
storm-water runoff. Whether a NPDES permit is required depends
upon the quantity and quality of the wastewater generated at a con-
struction activity. In unusual cases RCRA treatment or disposal
regulations may be applicable.

f. Excavation of hazardous or unknown materials. Historical contami-
nation of sites can cause history to repeat itself when toxic or
hazardous materials are excavated. This situation may result
during dredging operations required for lock and dam repairs if the
sediments are in an environment that could have been contaminated
by agricultural operations or urban industry. Although dredged
materials are not considered to be waste materials that would
require disposal under RCRA regulations, recently there have been
instances in which dredged materials containing industrial contami-
nants have required special handling and disposal. The disposal of
contaminated dredged materials is handled on a case-by-case basis.

Unknown contaminants have also been uncovered during excavation.
Although the possibility is slight, more and more instances are
occurring in which excavations in areas thought to be contamination
free are uncovering drums of waste material or Iandfilled waste.
Unfortunately, historical records of landfilled waste are poor. To
compound the problem, typically, a closed landfill decades later
appears to planners as an open, level parcel of land that may sell
at a premium. Although there are engineering and construction
practices that allow for the safe construction of a facility on an
old landfill site, it should be remembered that landfilling prac-
tices in the past included the dumping of any and all waste
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materials, which could include barrels of unknown and potentially
hazardous waste.

MINIMIZATION OF PROBLEM RESIDUES: A waste segregation program is one tech-
nique that can greatly minimize the disposal requirements for hazardous waste
during a construction project. A strategic location and easily identifiable
containers for hazardous waste can greatly reduce the requirements for hazard-
ous waste disposal. At one construction site gray containers were used to
hold nonhazardous or salvage waste, while yellow drums labeled as hazardous
waste were located in areas where hazardous waste might be generated (Ref a).
The hazardous waste containers should also be segregated as to solid or liquid
wastes to further reduce disposal cost. The person in charge of hazardous
waste management for a construction project should also be aware of the possi-
bilities of any incompatible wastes that might require disposal and should
provide and label individual containers appropriately. The use of hazardous
waste containers would also prevent the possibility of hazardous waste dis-
posal with nonhazardous construction residue in a construction debris land-
fill. The installation and diligent use of a waste segregation program would
not only minimize the generation of waste that would require hazardous waste
disposal but would also prevent the possibility of lengthy litigation and
disposal requirements that could occur if a debris landfill began leaking a
hazardous leachate years after the construction project was completed.

Hazardous waste disposal requirements may also be minimized by simply not
ordering more materials than are required to complete a project. Although at
times it may be less expensive to order a 55-gal drum of a material than four
5-gal cans, any savings will quickly be lost, possibly many times over, if
30 gal of the material remain to be disposed of as a hazardous waste.

Another possibility to minimize problem residue production is the processing
of waste streams. An example would be the use of silver recovery equipment to
lower the toxicity of fluids used to X-ray welded joints. Also, surplus mater-
ials may be salvaged. Surplus amounts of old paints or other construction
materials may be donated to construction union’s apprenticeship training
programs.

PREVENTION OF ENVIRONMENTAL RELEASE: Accidental releases of hazardous sub-
stances during their use can be minimized with the use of the right equipment
and properly trained personnel. Hazardous materials should be handled,
stored, and disposed of in accordance with procedures presented in the MSDS
that accompanies the materials. Workers should be made aware of the potential
hazards not only to themselves but also to the environment should spills
occur. Although production rates may be slower when health and safety pre-
cautions are instituted, savings will be experienced in the long run if a
release of a hazardous material can be prevented.

Secondary containment is required by RCRA regulations for containers used to
store hazardous waste. Compliance with this regulation may require the con-
struction of concrete pads and dikes to store drums of hazardous waste. Also ,
these areas may have to be cross diked if incompatible wastes are to be stored
in the same holding area. Periodic inspections to check the integrity of the
storage drums of hazardous waste are also required. Preconstruction planning
to determine the layout and most accessible areas for hazardous waste storage
should be used.
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DISPOSAL AND REGULATORY PROCEDURES: There is no substitute for good records
on the disposal of hazardous wastes. The use of permanent labeling and a
hazardous waste storage area that will protect the integrity of the storage
drums from the time of generation until they are disposed of can save consid-’
erable expense and prevent many regulatory problems. The disposal of drums of
unknown waste can be very expensive and troublesome if sampling and analysis
must be conducted prior to disposal operations. Also, overpacking leaking
drums and cleaning up spills are expensive procedures that can be prevented
with proper storage in a facility that protects the containers from adverse
conditions such as rain and snow or standing water.

For contract construction projects, contract provisions can require contrac-
tors to be responsible for hazardous waste disposal. A consultant may be
used to assist the contract administrator in writing pollution control clauses
into bid packages. This written agreement will prevent vendors and subcon-
tractors from claiming unanticipated expenses because they were unaware of
pollution control requirements.

Hazardous wastes must be disposed of at licensed hazardous waste disposal
sites. Licensed hazardous waste transporters must transport the waste and
should be documented with a hazardous waste manifest. Because the regulations
for the disposal of hazardous waste are continuously changing, assistance from
EPA or the responsible state agency may be required and should be obtained. A
good working relationship with Federal and state agencies involved with
hazardous waste management is very beneficial. Problems that may arise with
regulating, disposal, accidental releases, or the discovery of unknown and
potentially hazardous materials can be solved more easily with good open
relationships with the Federal or state agencies involved.
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